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This file contains a compilation of literature estimates for various carbon fluxes that were used 







Ccarb_weathering (Tmol C/yr) 
11.8 – 14.4 (Holland, 1978) 
12.5 (Berner et al., 1983) 
12.5 (Garrels & Lerman, 1984)  
24 (Lasaga et al., 1985) 
13.3 (Berner & Berner, 1987) 
12.3 (Gaillardet et al., 1999) 
6.75 (Hartmann et al., 2009) 
24.6 (Wallmann & Aloisi, 2012) 
20 (Lee et al., 2016)  
8 (Lenton et al., 2018) 














Cmetamorphic_outgassing (Tmol C/yr) 
1 (Kerrick, 1995) 
2.5 ± 0.5 (Sano & Williams, 1998) 
2.1 ± 0.7 (Hayes & Waldbauer, 2006) 
3.5 ± 1.1 (Wallman & Aloisi, 2012) 
1.5 – 3 (Lee et al., 2016) 
2 ± 1 (Catling & Kasting, 2017) 
2.2 ±  0.7 Mean ± 1 S.D. 
Cmantle_outgassing (Tmol C/yr) 
2.2 (Hayes & Waldbauer, 2006) 
4.3 ± 1.2 (Wallman & Aloisi, 2012) 
6.5 ± 2.5 (Kasting, 2013) 
1 – 7.5 (Lee et al., 2016) 
6.5 ± 2.5 (Catling & Kasting, 2017) 
6.6 ± 0.8 (Plank & Manning, 2019) 
5.1 ±  1.8 Mean ± 1 S.D. 
Corg_weathering (Tmol C/yr) 
3.2 (Garrels & Lerman, 1984) 
4 (Lasaga et al., 1985)  
5 (Berner 1987) 
5 (Berner & Canfield, 1989) 
8.3 (Kump & Arthur, 1999) 
7.5 (Lasaga & Ohmoto, 2002) 
7.5 ± 2.5 (Holland, 2002) 
7.5 (Bergman et al., 2004) 
4.2 (Miller et al., 2011) 
12 ± 4 (Wallman & Aloisi, 2012) 
4.6 – 5.6 (Petsch, 2014) 
5 (Lee et al., 2016) 
7.5 ± 1.7 (Catling & Kasting, 2017) 
3.75 – 7.75 (Lenton et al., 2018) 
6.3 ±  2.3 Mean ± 1 S.D. 
Ctotal_outgassing (Tmol C/yr) 
3.3 – 4.2 (Gerlach, 1991) 
5.4 ± 3.8 (Williams et al., 1992) 
7.5 ± 2.5 (Jarrard, 2003) 
7 ± 3 (Berner, 2004) 
7.9 (Bergman et al., 2004) 
2.5 – 10.5 (Lee et al., 2016) 
8.5 ± 2.5 (Catling & Kasting, 2017) 
16.25 (Lenton et al., 2018) 
8.2 ±  3.9 Mean ± 1 S.D. 
Table S1. Estimates of modern carbonate 
weathering flux.   
 
Table S2. Estimates of modern organic 
carbon weathering flux.   
 
Table S5. Estimates of modern total 
carbon outgassing. 
 
Table S3. Estimates of modern 
metamorphic outgassing. 
 










Corg_burial (Tmol C/yr) 
2.5 (Garrels & Perry, 1974) 
10.5 (Berner, 1982) 
10 (Holland, 2002) 
5 (Berner, 2004) 
10 (Catling & Kasting, 2017) 
5 (Lenton et al., 2018) 
7.2 ±  3.4 Mean ± 1 S.D. 
Table S6. Published estimates of modern organic carbon burial.   
 
Ccarb_burial (Tmol C/yr) 
20 (Berner, 2004) 
40 (Wallmann & Aloisi, 2012) 
30 (Catling & Kasting, 2017) 
20 (Lenton et al., 2018) 
27.5 ±  9.6 Mean ± 1 S.D. 









Figure S1. Effect of changing C:P ratio of primary producers. If it is assumed that primary 
producers had a C:P ratio of 400 (panels b & d) instead of the modern average of ~106 (panels a 
& c), then more C can be fixed for a given marine P inventory. This implies correspondingly higher 
C burial, though the uppermost limit on Archean C burial still falls short of balancing C inputs for 
most of the acceptable parameter space (panel b). Thus, while changing stoichiometry of primary 
producers may play a role in balancing the C budget in deep time, we find that it is insufficient to 
resolve the observed C cycle imbalance, and remains a highly uncertain variable in these 
calculations. Even if we do consider that C:P was ~400 in the Precambrian, burial efficiency likely 
needed to be much higher than it is today (panel d).   

















C:P = 106 (a)

















C:P = 400 (b)
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